Annals of Clinical and Analytical Medicine 


Original Research 


Pathogen prevalence in IBD and non-IBD patients using multiplex PCR stool 
test 


Gastrointestinal pathogens by pcr panel 


Sidre Erganis', Hasan Bostanci?, Funda Escan’, Kursat Dikmen?, Cagri Buyukkasap?, Mehmet Arhan3, Secil Ozkan‘, Isil Fidan'’, Kayhan Caglar’ 
Gulendam Bozdayi' 

’ Department of Medical Microbiology 

? Department of General Surgery 

3 Department of Internal Medicine Gastroenterology 


4D € Publi E £ Medicine, Gazi University, A T 


Abstract 

Aim: The aim of this study was to investigate the distribution of gastroenteritis agents in diarrhea patients with and without IBD using the gastrointestinal 
panel (GIP) test and also to evaluate its potential effect on infection control and patient prognosis by providing early diagnosis of the causative agent of 
gastroenteritis. 

Material and Methods: Our study is a retrospective cohort analysis. A total of 266 patients with diarrhea were included in the study conducted at Gazi 
University, School of Medicine. Data on age, sex, UC/CD presence, stool culture, microscopic examination, and gastrointestinal pathogen PCR stool test results 
were collected. 

Results: 266 patients with diarrhea underwent 339 Gl panel tests. Among the 266 patients studied, 13 patients were determined as IBD. 154 enteric pathogens 
were detected in 101 patients by GIP testing. EPEC (22.8%) was the most common pathogen in both IBD and non-IBD patients. In addition, ETEC, EAEC, 
C.difficile and C.parvum were found in IBD patients, and no viral pathogen was detected. No significant difference was observed in IBD subtype and gender 
distribution. 

Discussion: This study found that patients with IBD had fewer bacterial and parasitic pathogens detected compared to those without IBD, potentially due to 
non-infectious causes of diarrhea and altered systemic immunity. Identifying any fecal pathogen is significant for treatment in IBD patients. PCR-based stool 
tests are advantageous over conventional methods in pathogen detection. This study found that patients with IBD had fewer bacterial and parasitic pathogens 
detected compared to those without IBD, potentially due to non-infectious causes of diarrhea and altered systemic immunity. Identifying any fecal pathogen is 
significant for treatment in IBD patients. PCR-based stool tests are advantageous over conventional methods in pathogen detection. 
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Introduction 

Inflammatory bowel diseases (IBD), including Crohn’s disease 
(CD) and ulcerative colitis (UC), are inflammatory conditions of 
the gastrointestinal system that are characterized by periods 
of relapse and remission. IBD has been a health problem 
around the world with a steadily rising prevalence. IBD includes 
a complicated interaction between genetic, environmental, 
microbial variables, and immune responses, despite the fact 
that the etiology is still mainly unclear [1]. 

It is known that many bacteria, viruses, fungi and parasites play 
a triggering role in the pathogenesis of IBD and exacerbation 
of the existing disease [2]. The symptoms and signs of enteric 
infections and IBD exacerbation are very similar. Therefore, it 
is very difficult to distinguish between these two conditions 
clinically [3]. 

IBD patients, especially those with Clostridium difficile infection 
(CDI), experience higher morbidity, mortality and healthcare 
costs. They are at high risk for gastrointestinal infections. 
Detection of pathogens is crucial during IBD relapses, as 
gastroenteritis can lead to hospitalizations. Difficulty in 
distinguishing between IBD exacerbation and enteric infection 
delays the diagnosis and adversely affects the patient’s clinic 
[2]. 

Microscopic examinations, cultures, enzyme immunoassays 
(EIA), and multiplex molecular tests are used to detect enteric 
pathogens. Stool culture can detect only a limited number 
of pathogens and require long turnaround times to result. In 
addition, the sensitivity of immunoassays is not very high [4]. 
Syndromic gastrointestinal (GI) panel tests can identify most 
pathogens in as little as one hour and have high sensitivity and 
specificity [2]. 

The aim of this study was to investigate the distribution of 
gastroenteritis agents in patients with diarrhea with and 
without IBD by the GI panel test. Our secondary aim was to 
evaluate the potential effect on infection control and patient 
prognosis by providing early diagnosis. 


Material and Methods 

Sample Collection 

We conducted a retrospective cohort analysis using data from 
the electronic medical record at Gazi University, School of 
Medicine, Medical Virology Laboratory. The study was approved 
by the Ethics Committee of Gazi University Faculty of Medicine 
(Date: February 6, 2023, No: 110). Individuals (18-94) who 
underwent stool gastrointestinal pathogen polymerase chain 
reaction (PCR) testing in outpatient and/or inpatient settings 
were included in the study during the period from June 2019 to 
December 2022. A total of 266 eligible patients were identified, 
all of whom were included in the study. Data collected included 
patient age, sex, presence of UC, or CD and results of stool 
culture, microscopic examination, and gastrointestinal pathogen 
PCR stool test. 

Enteric Pathogen Testing 

Fecal leukocytes, erythrocytes and parasites were investigated 
in direct wet mount, and the presence of parasites was 
investigated with trichrome and kinyoun acid fast (KAF) 
stainings. Stool cultures were performed by inoculation of fresh 
fecal specimens on eosin methylene blue agar and incubated at 


37°C for 18-24 hours for further evaluation. 

Multiplex Gastrointestinal Panel stool test 

We used two different brands of multiplex gastrointestinal panel 
tests: FilmArray Gastrointestinal Panel (BioFire Diagnostics, 
Salt Lake City, UT, USA) and QlAstat Gastrointestinal Panel 
(Qiagen, Hilden, Germany). Both assays are real-time, multiplex 
PCR-based platforms with integrated nucleic acid extraction. 
BothGl panel PCR tests can detect 22 pathogensin feces including 
13 bacteria, 5 viruses, and4 parasites including enteropathogenic 
E.coli (EPEC), enteroaggregative E. coli (EAEC), enterotoxigenic 
E.coli (ETEC), E.coli 0157, Shigella/enteroinvasive E.coli 
(EIEC), Shiga-like toxin-producing E.coli (STEC), Salmonella, 
Clostridium difficile (Toxin A/B), Campylobacter 
coli, and upsaliensis), Yersinia enterocolitica, Plesiomonas 
shigelloides, Vibrio (parahaemolyticus, vulnificus, and cholerae), 
Giardia lamblia, Entamoeba histolytica, Cryptosporidium spp., 
Cyclospora cayetanensis, norovirus GI/GIIl, adenovirus (AdV) 
F40/41, rotavirus A, astrovirus and sapovirus (I, Il, IV, and V). 
The multiplex PCR process takes about an hour. The clinical 
sensitivity and specifity is 94.5% to 100% for all targets [3,5]. 
We also evaluated the surgical data of the 13 IBD patients who 
underwent stool gastrointestinal panel test. 

Statistical Analyses 

Statistical analysis was performed using the Chi-square test. A 
value of p<0.05 was considered significant in the analysis. 


(jejuni, 


Results 

Over the data collection period, 266 patients with diarrhea 
underwent 339 Gl panel tests. Out of the 266 patients, 126 
(%47.4) were female and 140 (%52.6) were male. When 
analyzed by gender, there was no statistically significant 
difference between males and females (p>0.05) (Table 1). 

The average age of the patients was 50 (range, 18-94) (standard 
deviation SD +/- 17.99) years. The rates of IBD patients in the 
18-49 and 50-94 age groups were 8.8% and 1.4%, respectively. 
Pathogen positivity in IBD patients in the 18-49 age group was 
higher than that of the older age group. There were statistically 
significant differences in terms of the age groups (p=0.0051) 
(Table 1). 

We identified 13 patients with IBD and 253 patients without 
IBD who underwent 15 and 324 Gl panel tests, respectively 
(Table 1). One or more pathogens were found in 101 of 266 
patients by GI panel test. There was no statistical difference in 
terms of GI panel test positivity between the groups with and 
without IBD (Table 1). Of the 13 IBD patients, eight of them had 


Table 1. Characteristics of Patients Studying the Gl Panel Test. 


All(n=266) IBD (n=13) Other (253) ?P x2 
value 
Gender 
Woman 126 (%47.4) 6 (%2.3) 120 (%45.1) 
0.9283 0.4642 
Man 140 (%52.6) 7 (%2.6) 133 (%50) 
Age 
18-49 124 11 (%8.8) 113 (91.2) 
0.0051 12.77 
50-94 142 2 (%1.4) 140 (98.6) 
Positive Gl 
cea 101 5 (%5) 96 (%95) 
0.7983 0.06 
Negative Gl 165 8 (%4.8) 157 (%95.2) 


Panel Test 
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CD whereas five had UC. Colonoscopy was performed in all IBD 
patients except one of them. The number of IBD patients with 
positive Gl panel tests is 5 and 8 had negative results. (Table 2). 
EPEC was detected in two of Crohn's patients, and C.parvum 
was detected in one. EPEC and ETEC were detected together 
in one patient with UC. C.difficile and EAEC were detected in 
one patient with a diagnosis of UC. As a result of microscopic 
examination of the stool of a Crohn's patient with EPEC, no 
signs of infection were found. Any acid-fast parasites could 
be detected in the KAF stain examination of the CD patient 
with C.parvum. The GI panel tests of three IBD patients with 


leukocytes in their stools were negative (Table 2). Some of the 
pathogens that were found positive by GI panel tests could not 
be identified by conventional methods. 

Among patients with positive tests, 73 (60.3%) were positive 
for one pathogen, 24 (23.7%) were positive for two pathogens, 
three patients were positive for three pathogens and one 
patient was positive for four pathogens. 

A total of 154 enteric pathogens were detected in 101 patients. 
E.coli species (22.8%) were the most common pathogen. The 
E.coli strains were ETEC, EAEC, and STEC stx1/stx2. Other 
detected enteric pathogens included C.difficile, Campylobacter 


Table 2. Surgery and Colonoscopy Operations in Patients with Positive and Negative Gl Panel Tests. 


Pathogen Microscopic examination Culture Surgical procedure Colonoscopy 
POSITIVE 
Crohn disease 
Patient 1 EPEC Leukocytes and erythrocytes - Seton application in anal fistula, segmental colon resection + 
Patient 2 EPEC Normal - - - 
Patient 3 C.parvum Normal, KAF (-) Culture negative - + 
Ulcerative colit 
Patient 4 EPEC, ETEC Leukocytes and erythrocytes Culture negative - + 
Patient 5 C.difficile, EAEC Leukocytes and erythrocytes Culture negative - + 
NEGATIVE 
Crohn disease 
Patient 6 - Normal Culture negative Right and left hemicolectomy + 
Patient 7 - Normal - - + 
Patient 8 - Normal Culture negative Jejenum and ileum resection + 
Patient 9 - Normal - - + 
Ulcerative colit 
Patient 10 - - - Anal fissure, perianal abscess drainage + 
Patient 11 - Leukocytes and erythrocytes - - + 
Patient 12 - Normal Culture negative Diagnostic laparoscopy,gastroenterostomy + 
Patient 13 - Leukocytes and erythrocytes Culture negative Total colectomy, jejunum-ileum enterostomy + 


Table 3. Distrubution of pathogens in patients with IBD and without IBD. 


Total pathogens identified 154 


Bacteria 
Enteropathogenic E.coli (EPEC) 
Enterotoxigenic E. coli (ETEC) 18(%11.8) 


Enteroaggregative E.coli (EAEC) 17(%11.2) 


Shiga-like toxin-producing E.coli (STEC) stx1/stx2 A(%2.6) 
Shigella/Enteroinvasive E.coli (EIEC) A(%2.6) 
Clostridium difficile (Toxin A/B) 23(%15) 
Campylobacter spp.(C.jejuni,C.upsaliensis,C.coli) 19(%12.3) 
Salmonella spp. 5(%3.3) 
Yersinia entererocolitica 1(%0,8) 
Parasites 

Cryptosporidium spp. 5(%3.3) 1 
Giardia lamblia 2(%1.6) 
Virus 

Norovirus 12(%7.8) 
Rotavirus A A(%2.6) 
Astrovirus 2(%1.3) 
Sapovirus 2(%1.3) 
Human Adenovirus F40/F41 1(%0.8) 


35 (%22.8) 2 


IBD (n=5) No IBD (n=96) 
7 147 

1 3 (%2.4) 32(%20.8) 0.19 
1 1(%0.8) 17(%11) 0.82 
1 1(%0.8) 16(%10.4) 0.77 
4(%2.6) 0.65 
4(%2.6) 0.65 
1 1(%0.8) 22(%14.2) 0.96 
19(%12.3) 0.31 
5(%3.3) 0.61 
1(%0.8) 0.82 
1(%0.8) A(%2.5) 0.09 
2(%1.6) 0.75 
12(%7.8) 0.43 
4(%2.6) 0.65 
2(%1.3) 0.75 
2(%1.3) 0.75 
1(%0.8) 0.82 
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spp, Salmonella spp, Yersinia enterocolitica, Norovirus, 
Rotavirus, Astrovirus, Sapovirus, and Human Adenovirus F40/ 
F41. The most common viral and parasitic pathogens overall 
were Norovirus GI/GIl (n = 12) and Cryptosporidium spp.(n = 
5), respectively (Table 3). When we evaluated test positivity 
according to the pathogens, there was no statistical difference 
in the rate of positivity in patients with and without IBD 
(p>0.005) (Table 3). 

Surgical procedures were performed on, 5 IBD patients with 
positive GI panel tests. Cutting seton was applied due to anal 
fistula, and segmental colonic resection was performed due to 
enterocutaneous fistula in one Crohn's patient whose GI panel 
was positive out of 5 IBD patients. Two of 4 Crohn's patients 
with negative GI panel underwent ileocecal resection due to 
obstruction. In one of these patients, a neuroendocrine tumor 
was detected in the ileum in the pathological examination of 
the specimen. In 4 ulcerative colitis patients with negative 
Gl panel, cutting seton was applied in one patient due to 
anal fistula, palliative gastrojejunostomy was performed in 
one patient due to intra-abdominal Burkitt lymphoma, and 
total proctocolectomy and pouch ileoanal anastomosis were 
performed in one patient. 


Discussion 

Inflammatory bowel chronic, 
inflammatory disorders of the gastrointestinal tract. Genetic 
predisposition, imbalance or dysbiosis in the gut microbial 
community and immune response against these play a role in 
the development of IBD. The imbalance of gut microbiota is 
commonly caused by enteric pathogens, and they may act as 
environmental trigger in IBD patients [2]. So, our objective was 
to investigate the pathogens in the stools of patients with and 
without IBD by GI panel tests when they had diarrhea. 

When the distribution of CD and UC among males and females is 
examined, it is observed that both genders are affected equally 
[6,7]. In our study, there was also no statistical difference in 
terms of gender in IBD and non-IBD patients (p>0.05). 

The age distribution in IBD is thought to be bimodal. While 
the peak incidence of IBD occurs in people between the ages 
of 15 and 30, 10 to 15% of individuals aged over 65 years 
develop IBD creating a second peak. The incidence in the elderly 
decreases with increasing age [8]. The disease usually begins in 
adolescence, and about 25% of patients with IBD are younger 
than 20 years old. In our study, we divided the age ranges into 
two groups as 18-49 and 50-94 and found that pathogen 
positivity was higher in the younger IBD patients aged 18- 
49 compared to the older age group. There were statistically 
significant differences in terms of the age groups (p=0.0051). 
Symptoms in IBD patients during the exacerbation period of 
the disease may be indistinguishable from gastrointestinal 
infections. Therefore, it is a common practice to evaluate 
patients with IBD for the presence of infection when their 
symptoms aggravate in order to make the proper diagnosis and 
provide effective therapy [9]. In the studies by Nobel et al. and 
Axelad et al., the rate of gastrointestinal pathogen positivity 
in IBD patients was found to be lower than that in patients 
without IBD [5,9]. Such a finding may be expected because 
IBD is a chronic and recurrent inflammatory disease, and non- 


diseases are progressive, 


infectious diarrhea can be seen frequently in IBD patients due 
to its nature [9]. In addition, antibiotics used in the treatment 
of IBD reduce the bacterial load and diversity in the guts [10]. 
In the analysis of our patients undergoing Gl panel testing, the 
tests detected pathogenic agents in 38.4% (5/13) and 38% 
(96/253) of patients with and without IBD, respectively. We 
thought that similar rates between two groups were probably 
due to the limited number of IBD patients. 

In our study, EPEC was the most frequent pathogen detected in 
both groups of patients. However, the rate of EPEC positivity 
was found to be higher in IBD patients than that in non- 
IBD patients. While EPEC positivity was 42.85% (3/7) in IBD 
patients, it was 21.8% (32/147) in patients without IBD. In 
similar studies, the rate of EPEC positivity was found to be 
higher in patients with IBD compared to those without IBD 
[5,9]. In addition, it is thought that E.coli species, especially 
EPEC, may be a predisposing factor for the development of 
IBD. Therefore, patients with positive GI panel tests, especially 
with microorganisms such as EPEC, should be followed closely 
if clinical suspicion for IBD is high [11]. 

It is observed that microbiome diversity is reduced in IBD patients 
compared to non-IBD patients [12]. Decreased microbiome 
diversity in the gut predisposes to C.difficile colonization. The 
PCR tests only detect the presence of nucleic acid, it is difficult 
to distinguish between active infection and colonization with 
PCR testing [12]. Therefore, it is recommended to perform the 
Toxin A/B EIA in PCR tests positive for C.difficile [13]. In a study 
conducted with patients similar to the population of our study, 
C.difficile rates by Gl PCR panel test were found to be 11.5% 
and 10.1% in IBD and non-IBD patients, respectively [9]. We also 
detected similar positivity rates in IBD and non-IBD patients. In 
our study, the rate of C.difficile positivity was 14.3%(1/7) in IBD 
and 15%(22/147) in non-IBD. C.difficile was found in only one 
of our IBD patients in our study, and this patient was diagnosed 
with UC. 

In many studies conducted with the Gl panel test, Norovirus was 
identified as the most common viral pathogen in IBD patients 
[3,5,14,15]. It is well known that norovirus contributes to both 
the etiology and exacerbations of IBD. These researches 
indicated that mucosal immune response, particularly in CD, 
may be significantly modulated by norovirus and other viruses 
[5]. In studies similar to ours, the most detected virus was also 
norovirus, but virus positivity rates were considerably lower in 
IBD patients than those in non-IBD patients [5,9]. All Norovirus 
positivity in our study belonged to the patients without IBD. We 
considered that this finding was probably due to the insufficient 
number of IBD patients in our study. 

In a study by Dizdar et al, they reported infectious bowel 
dysfunction in patients following Giardia infection, although 
its association with IBD was not specifically studied [16]. 
Some authors stated that helminths reduce the incidence of 
IBD [2,17]. In some studies with the GI panel test, almost no 
parasites were detected in IBD patients [3,5,9,14,15]. In our 
study, Cryptosporidium spp was detected in only one of 13 IBD 
patients. 

The Gl panel quickly investigates the presence of a wide variety 
of pathogens. It can detect pathogens that are difficult to 
isolate and identify in stool culture. Correct interpretation of 
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Gl panel test positivity is important, and it is also necessary 
to distinguish colonization from infection. It should also be 
kept in mind that misattribution of IBD symptoms to infections 
may lead to delay in treatment change, unnecessary days of 
isolation, excessive use of antibiotics, prolonged hospitalization 
and/or surgery [13]. Gl panel test-negative results are also 
precious in IBD patient management. A negative GI panel test 
result is likely to modify IBD therapy; IBD medications are 
added or doses of the drugs already given are increased [5,15]. 
While the surgical progressed 
predominantly on the management of complications, curative 
surgical procedures for UC have been identified [18]. In the 
context of UC surgery, CDI increases the required surgery in 
UC as well as increased postoperative complications [19]. 
The possibility of postoperative complications in UC can be 
assessed with Gl panel testing. 

The GI panel can offer useful data about the gut microbiome’s 
composition in addition to detecting pathogens. UC’s 
pathophysiology has been linked to changes in the microbiome, 
and studies have linked preoperative dysbiosis to less favorable 
surgical outcomes [20]. Prior to surgery, the GI panel can 
detect dysbiosis and provide data on the relative abundance of 
different bacterial taxa, enabling tailored therapies to enhance 
microbiome health. 

However, the necessity of making a multidisciplinary decision 
in the surgical treatment of IBDs is the common point of all 
guidelines and studies [21]. With future studies, we think that 
pathogens and microbiota will be effective in the surgical 
decision and the selection of surgical procedures. 

Limitations 

This retrospective cohort study had limitations in documenting 
clinical consistently and assessing diarrhea 
severity, hindering comparisons. Further research is needed 
to establish a connection between pathogens and symptoms, 
determine their significance, and understand the impact on IBD 
progression. More prospective multicenter studies with larger 
patient populations are required. 

Conclusions 

This study found that patients with IBD had fewer bacterial 
and parasitic pathogens detected compared to those without 
IBD, potentially due to non-infectious causes of diarrhea and 
altered systemic immunity. Identifying any fecal pathogen 
is significant for treatment in IBD patients. PCR-based stool 
tests are advantageous over conventional methods in pathogen 
detection. 


treatment of CD _ has 


symptoms 
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